Nuclear localization of HIV-1 tat functionalized gold nanoparticles.
The impermeable nature of the cell plasma membrane limits the therapeutic uses of many macromolecules and there is therefore a growing effort to circumvent this problem by designing strategies for targeted intracellular delivery. During the last decade several cell penetrating peptides, such as the HIV-1 tat peptide, have been shown to traverse the cell membrane, where integral protein transduction domains (PTDs) are responsible for their cellular uptake, and to reach the nucleus while retaining biological activity. It has since been discovered that PTDs can enable the cellular delivery of conjugated biomolecules and even nanoparticles, but nuclear delivery has remained problematic. This present study focuses on the development of water soluble, biocompatible gold nanoparticles of differing size functionalized with the HIV-1 tat PTD with the aim of producing nuclear targeting agents. The particles were subsequently tested in vitro with a human fibroblast cell line, with results demonstrating successful nanoparticle transfer across the plasma membrane, with 5 nm particles achieving nuclear entry while larger 30 nm particles are retained in the cytoplasm, suggesting entry is blocked via nuclear pores dimensions.